Proteasomal degradation of ubiquitinated proteins in oocyte meiosis and fertilization in mammals.
Gametogenesis and fertilization are the key events in sexual reproduction. In the female, meiosis results in a large oocyte that is competent for fertilization and fundamental for the success of early embryonic development. Progression through meiosis is monitored by fine regulatory mechanisms. In this review, we focus on one of the most well-known regulatory elements, the E3 ligase APC/C, which mediates proteolytic degradation of a number of important substrates via the ubiquitin proteasome pathway (UPP). The UPP also indirectly regulates protein synthesis by affecting proteins involved in RNA metabolism, a process that is paramount for the transcriptionally silent oocyte. During the past few years, more evidence has accumulated to suggest that the UPP has an important role in zona pellucida penetration and gamete fusion in mammals. This review focuses on the function of the UPP in regulating oocyte meiotic maturation in mammals, with special attention to its role in chromosome segregation and polar body extrusion, its role in the acquisition of meiotic/developmental competence and recent advances in our understanding of the UPP role in fertilization.